Gaines' and `Nugaines' varieties of soft white winter wheat (Triticum aestivum) yield straw ranging up to about 7 tons per acre (2) . Growing row crops such as dry edible beans (Phaseolus vulgaris) or sugarbeets (Beta vulgaris) following such heavy straw production poses special management problems. Straw layers that result from plowing down a large amount of straw may result in reduced bean yields (supposedly because of nitrogen immobilization), abnormal sugarbeet root growth, and tillage and water movement problems. Much of the tremendous acreage of the irrigated wheat grown in the Pacific Northwest is in rotation with sugarbeets, potatoes, beans and other crops. Therefore, straw residue management is a major problem with great economic implications.
The influence of silica content of cereal grain straws on straw decomposition has not been evaluated. Jones and Handrek (5) evaluated silica uptake and content of oats (Avena sterilis, "Algerian") and postulated that silica concentration in the plant is dependent upon soil solution silica concentration and water consumption. In the oat plant SiO2 concentrations ranged from 11.0% in the empty glume to 0.1% in the seed.
Much of the silica in the oat plant was reported to be opal (6) . Silica in cereal grain straw is higher than in leguminous plants and Gaines wheat straw generally contains more silica than does straw from the soft white spring wheats Lemhi and Idaed (7) .
The role of N in straw decomposition has been extensively investigated. which present the classical concepts relating C: N ratios to plant material decomposition. Allison (1) cited references indicating that plant residues with C:N ratios greater than 25 to 30 require external sources of N for most rapid decomposition. Nitrogen may be lost from plant residues with wide C:N ratios after they have decomposed and lost enough carbon to narrow the C: N ratio to less than about 30. Because of the classical concepts that adding N to straw decreases the C:N ratios and accelerates straw decomposition, N is frequently applied as a fertilizer for that purpose.
Experimental and practical experience indicates that the concepts are basically correct. However, the increased use of N fertilizer has increased crop yields and soil fertility. James (4) reported a concentration of 650 lbs. in one field and several above 200 lbs. NO.--N per acre carried over from one crop to the next in central. Washington in 1967. The highest amount of N was found following two years of heavily fertilized potatoes. However, one field cropped to pumpkins and fertilized with 50 lbs. N/acre each year for the two preceding years had about 270 lbs. NI;)--N/acre. A crop of wheat grown in soil with residual nitrogen as high as these cited would probably not use all the nitrogen. In such cases, the addition of N may not accelerate straw decom.position. Smith (8) showed that the N content of straw will not influence decomposition if the soil has residual N or nitrification capacity to supply the needed N. Of course, the amount of straw applied, and the N content of the straw determine the amount of N required from outside sources to accomplish most rapid decomposition.
The objective of this study was to evaluate the influence of silica, and N contents, and straw application rate on decomposition of Gaines wheat straw in Portneuf silt loam soil in the laboratory.
MATERIALS AND METHOD
Gaines wheat straw from Aberdeen, Idaho, was ground to pass through an 841p. (20-mesh) screen, separated into particle size fractions, and analyzed for silica and N con- Samples of straw weighing either 0.5 or 1.5 g were mixed with 99.5 or 98.5 g of Portneuf silt loam soil that had been passed through a 1-mm screen. The soil and straw mixtures were placed in 0.5-liter incubation bottles fitted with inlet and outlet tubes for air changing. The soil and straw mixtures were wetted with 22 ml. water _containing enough N-JELNCs to bring the N content of the straw to either 0.5 or 1.75%. Reference will be made hereafter to the N as though it were in the straw. The flasks containing the mixture were incubated at 27 C for 11 weeks and The treatments were arranged:in randomized blocks 'and-replicated three timea. Soil controls treated with 7.5 or 262 mg N, equivalent to the 0.5 and 1.75% N rates of the 1.5-g straw applications were incubated without straw simultaneously with the other treatments. Soil nitrate was determined after 11 weeks' incu, bation by the pheisolclisulfonic acid method.
RESULTS AND DISCUSSION Silica in the concentration range 2.74 to 4.66% Si°, • did not influence decomposition of Gaines wheat straw during most of the 11 weeks' incubation in the laboratory (table 2) . During the 2nd and 3rd weeks the decomposition rate appeared to decrease slightly with increasing silica, but in the 5th week the opposite was observed. These results were significant at the 90% probability level and, because of the reversal of trend and irregularity of the data, are questionable. There were no significant interactions nor trends toward significance in decomposition because of silica content of the straw at 2 N rates and 2 straw addition rates. Some silica content of straw may inhibit microbial activity and slow straw decomposition, but if there is a limiting concentration it is greater than the 4.6% maximum silica content found in the straw used in this experiment. The implication of this report is that the silica concentration of Gaines wheat straw grown in southern . Idaho will not slow straw decomposition.
The high straw application, represented by the 1.5 g in 98.5 g of soil, decomposed more rapidly with 1.76% than with 0.5% N during the 3rd to the 11th week of the incubation (table 2). The differences in decomposition at the 1.5-g straw addition rate because of N were great enough for statistically significant differences to be found in the overall comparisons of decomposition for weeks 3 to 11. The 0.5-g straw samples decomposed at essentially the same rate at both the 0.5 and 1.75% N addition rates.
For a maximum decomposition rate, low N straw requires additional N from an outside source. In the cases reported here, the soil supplied enough N to eliminate decomposition differences when 0.5 g of straw was applied, but not when 1.5 g of straw was added. Carbon dioxide evolution was much greater from the 1,5 g than from the 0.5 g straw additions but total decomposition was about 32 and 44% of the added straw, respectively.
Carbon dioxide evolution from the soil controls was not compared statistically with the other treatments, and it appeared to be about the same for both N treatments (table 2) . The soil controls were not subtracted from the values reported in table 2.
The nitrate content of the soil following 11 weeks' incubation with straw was not influenced by different silica contents of the straw, and averaged about 96 ppm. nitrate N. However, the nitrate content of the soil was greatly influenced by the straw application rates and the straw nitrogen contents (table 3) . Statistical subclass means for nitrate as influenced by straw nitrogen showed a highly significant difference, with kw nitrate in the soil for the 0.5 than for the 1.75% N treatments. Straw application rates were also significant, with lower nitrate being found with the 1.5-g than the 0.5-g straw application rates. The interactions between the straw application and N treatment were also significant. At the Treatments N Straw g 0.5-g straw application, the higher N treatment had much more nitrate than the lower N treatment but the presence of appreciable nitrate in both cases indicated excess nitrogen for decomposition. At the 1.5-g straw application rate, both nitrate levels were low, indicating N deficiency. The nitrate content of the soil control that received 26.2 mg N (corresponding to 1.75% N in straw) was 366 ppm. after incubation. The corresponding sample treated with 0.5 g straw contained 271 ppm. and the sample treated with 1.5 g straw the soil contained 16 ppm. nitrate N after incubation. Some N immobilization apparently occurred with the 1.5-g application even though the 1.75% N content straw should be near the theoretical equilibrium and should not immobilize additional soil N. Nitrogen loss may also have occurred in the system. Calculations of oxygen depletion indicate a maximum depletion of about 65% for the /.5-g straw samples early in the incubation period. While this depletion level would leave 7.3% Of in the system, oxygen tension may have been low enough in localized areas for short duration between air flushing to al-/ow denitrification, utilizing the nitrate as an oxygen source. This may have contributed to the low nitrate values in the 1.5-g straw treatments with 1.75% N.
SUMMARY
Silica contents of Gaines wheat straw ranging from 2.74 to 4.66% Si(:) did not influence decomposition of the straw. This would suggest that the silica content of the straw is not a factor in decomposition of straw normally found in the field in southern Idaho. Nitrogen contents of 0.5 and 1.75% did not influence deomposition when 0.5 g of straw was incubated in 99.5 g of soil. Straw containing 1.75% N decomposed faster than straw containing 0.5% N when 1.5 g was added to 98.5 g soil. With the 0.5 g straw treatment, the soil supplied enough N to eliminate differences in decomposition because of N, but this was not the case when 1.5 g of straw was added to the soil. Nitrate remaining in the soil after 11 weeks' incubation was related to the amount of N in the straw and the straw application rate. When decomposition was not influenced by straw N content, a large amount of nitrate was found after the incubation. When N limited decomposition, little nitrate was found in the soil.
These findings support the accepted concepts involved in straw management. Under certain conditions in the field when soil N or nitrification potential are high, fertilizer N applied to fairly low straw application will not accelerate decomposition. Conversely, when large straw applications are made or a large amount of straw remains from a crop on land low in residual nitrogen and low in nitrification capacity, additional nitrogen probably will hasten decomposition.
